Due to heavy development at Kuala Lumpur, Bukit Sungai Puteh Forest Reserve had been fragmented and degraded requiring a precision approach management which demands a comprehensive assessment of the area. This study was to evaluate the forest resource with higher accuracy through airborne hyperspectral and subsequently mapping the tree species distribution. In this study, hyperspectral sensor was flown at an altitude of 1, 000m to acquire imagery with spatial resolution of 1. 0m x 1. 0m. Imagery was processed and subsequently classified using Spectral Angular Mapper classification. Data then transformed into Geographic Information System mode to generate crown mapping and tree mapping. Results obtain revealed that there were 1, 484 trees of above 25 cm diameter comprising 24 species in this area. Based on 90 randomly selected trees, the accuracy was found to be 72%. From this study, it can be concluded that hyper spectral remote sensing is acceptably accurate in assessing fragmented forest.
INTRODUCTION
It is widely acknowledged that forest structure and the spatial morphology and distribution of fragments can significantly affect fuel accumulation and fire frequency (C ummings 2001) . When large forest areas develop into isolated forest fragments, the effects on the ecosystem functions are especially noticeable in instances where the composition of the animal commUnItIeS changes substantially. Condition worsens when forest gradually degraded due to fragmentation effects. Conservation and management of these forests require a precision approach due to its complexity, demanding a comprehensive assessment of the area.
Forest inventory comprise identification of tree species, quantity and diameter that are crucial for forest information. Conventional forest inventory yet operate with coarse intensity for instance Pre-F inventory only covers 10% of overall area while National Forest Inventory only covers less than 0. 001%. Details with higher accuracy are highly demanded. The opportunity to identify species through unique reflectance patterns (fr om interaction of solar energy with the molecular structure of the tree crown) has been obtained through application of airborne hyperspectral (K amaruzaman, 2007).
Hyperspectral images are classified as recorded simultaneously in many, narrow, contiguous bands to offer information on major features from spectral reflectance of a given object (V ane and Goetz, 1993). Compare to traditional inventory, airborne hyper spectral imagery seems to improve timber inventory evaluation through increasing accuracy and detail of individual specIes for sustainable development and forest statistics.
The objective of this study is therefore to evaluate the forest resource of disturbed fragmented forest (B ukit Sungai Putih Forest Reserved, Kuala Lumpur) with details and higher accuracy through airborne hyper spectral and subsequently mapping tree distribution.
METHODS

Description of Study Area
The study area was at Bukit Sungai Putih Forest Reserve, near Cheras, Kuala Lumpur located at 3° 4' 35 . 13"N and 101°44'50. 53" E encompassing 7. 41 hectares. This forest reserve which was managed by the Forestry Department Peninsular Malaysia (FDPM ) had been degraded since 1993 and to deal UPM -AP SB' s AISA is a commercially produced, inexpensive hy p erspectral push broom ty p e imaging spectrometer system. This airborne hyper spectral sensor is capable of collecting data within a spectral range of 430 to 900 nm. Although it is capable of collecting up to 268 spectral channels within this range, the data rate associated with the short integration times (sampling rates) required of the sensor in most operational/flight modes, limits the number of channels. Current operational collection configurations range from 10 to 70 spectral bands depending on the aircraft speed, altitude and mission goals (K amaruzaman, 2007).
1 lnJage Processing
Upon acquiring data after flying, we processed raw data and increased the accuracy and the interpretability of the image prior to image classification through image pre-processing and geocoding. This involves rectifying images and reducing the magnitude of surplus effects to improve data quality for subsequent processing. Pre processing operations, sometimes referred as image restoration and rectification, are intended to rectify for sensor and platform specific radiometric and geometric distortions of data (K amaruzaman, 2007).
2.2 lnJage Classification
Subsequent to processing, we classified image using the spectral information represented by the digital numbers in one or more spectral bands, and attempts to classify each individual pixel based on this spectral information known as spectral pattern recognition. Eventually, we assign all pixels in the image to particular classes (using Signature Library System) to identified tree species.
3 Assessment and Mapping
The accuracy assessment reflects the difference between our classification and the reference data. In this study, the accuracy of a classification is assessed through comparison between data from Ground Truthing and data from Airborne Hyperspectral
Imaging. Accuracy was calculated using formula as below:
% of accuracy = Total number of image trees matched with ground trees x 100 Total number of ground trees selected At the end of this study, thematic maps of Bukit Sungai Putih Forest Reserve were generated from airborne hyper spectral imaging. These maps can be used to estimate and quantify the number of trees and number of species, number of trees per species, and tree location at Bukit Sungai Putih Forest Reserve. Figure 1 shows an image of Bukit Sungai Putih Forest Reserve area taken by airborne hyperspectral imaging technique after sobel filter. The sobel filter is non-linear edge enhancement, special case filter that uses an approximation of the true Sobel function, and is a preset 3 x 3, non-linear edge enhancement operator. The size of the filter cannot be changed and no kernel editing is possible. In this study, Sobel filter was found to be the most suitable filter to be applied to the airborne hyperspectral imagery especially for visual interpretation of vegetation on the image 
RESULTS AND RECOMMENDATIONS
Image Processing
Accuracy Assessment and Mapping
Accuracy assessment was done to know the degree of confidence attached to the results of classification. Result shows that, from 90 randomly selected trees in 3 plots, 65 trees were accurate (T able 1) and another 25 trees are not accurate. (Jonathan, 2008 ) and (Khor, 2008 ) .
Classified imagery was then transformed into GIS polygons and points format to ease analysis. ArcGIS software was used to analyze data, and results showed that there were a total of 148 4 trees comprising 24 species. Table 2 shows list of species and number of trees for each species. Result found that species Meranti pipit is most abundant with 167 trees (1l. 25 %), while, species Merawan has the lowest number of trees, with only 11 trees (0 .74%). Overall, the average number of tree in the study area is 62 trees per hectares. Meanwhile, Figure 4 shows mapping of trees for the area in point type illustrating individual tree location. There are also 24 different colors of point represent 24 species that had been identified. Besides able to illustrate species distribution, this map can also locate the exact coordinate of each tree. Using point type of map, location of trees can be better determined and easier for us to check accuracy at the site. 
Recommendations
This result can possibly be improved if the classification is also based on spatial signature such as crown shape and crown texture characteristic besides spectral signature only. Using wider spectrum of wavelength i. e. 400-25 00nm hyper spectral sensor such as as AISA 'H awk' and 'Eagle' may also improve the result.
REFERENCES 4. CONCLUSION
In this study, a total number of 1, 484 trees were identified comprising of 24 species achieving accuracy assessment of 72%. Tree location thematic map generated was found to be helpful in visualizing species distribution. This study concluded that by using hyperspectral imaging airborne hyperspectral can be a reliable inventory technique for a fragmented forest.
